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 Abstract: Osteoporosis is a silent disease that causes bones to 

become thin, weak and increases the risk for broken bones. Osteoporosis 

prevention has several aspects including health education, nutrition, exercise, 

lifestyle modification and early screening. The aim of this study was to evaluate 

the effect of osteoporosis prevention program based on health belief model among 

working women in Toshiba Factory. Design: A quasi-experimental design was 

used in carrying out this study. Setting: The study was conducted in Toshiba 

Factory at Benha City. The sample: A simple random sample composed of     

working women. Tools: Three tools were used I) an interviewing questionnaire, 

II) Anthropometric measurement tool and III) Osteoporosis Health Beliefs Scale 

(OHBS). Results of this study showed a significant positive effect of the 

prevention program on knowledge and practices of the studied women. The 

average scores of susceptibility to osteoporosis, seriousness, benefits of exercise, 

benefits of calcium (Ca) intake and health motivation were significantly increased 

post program.  Also, low level of perceived barriers of exercise and barriers to Ca 

intake were significantly improved post the implementation of the program. 

Conclusion: Health belief model had significantly increased the knowledge, 

improved health practices and enhancing the health belief for prevention of 

osteoporosis among the studied women in the Factory. Recommendations: 

Further studies should have more comprehensive interventions on the structures of 

calcium intake benefits and barriers and use other behavioral change theories and 

further research should be done to study the correlation between demographic 

characteristics and behavioral, social barriers in calcium intake in different cultural 

contexts. 
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Introduction  
Worldwide, Osteoporosis (OP) causes 

more than     million fractures annually, 

resulting in a fracture every   seconds. About 

half of all women above the age fifty develop 

fracture of hip, wrist or vertebra during their life 

time. It affects     million women worldwide 

approximately one-tenth of women aged   , 

one-fifth of women aged   , two-fifth of 

women aged    and two thirds of women aged 

  . After menopause,     of females are 

considered to have osteopenia, and     of them 

could develop osteoporosis in the future. 

Prevalence of osteoporosis increases with age; it 

can range from    in women of    years old to 

about     in women over     years 

(Mohapatra et al.,     ).  
 

Osteoporosis (OP) is one of the major 

quality of life threatening diseases for all 

women and is a major public health problem. 

Osteoporosis has been defined by the world 

health organization (WHO) as "a disease 

characterized by low bone mass and bone 

matrix deterioration leading to increased 

fragility and risk of fracture". OP commonly 

occurs in the hip, spine and wrist and is known 

as a "silent killer" as there may be no symptoms 

for the loss of bone mass, and remains 

undiagnosed until fracture occurs (Omer et al., 

    ). 

 

Osteoporosis is a multi-factorial disease 

involving multiple risk factors. The risk factors 

of osteoporosis are wide ranged non-modifiable 

risk factors include Caucasian or Asian 

ethnicity, female gender, positive family 

history, low body mass index, early menopause. 

The modifiable factors include insufficient 

calcium intake, a sedentary lifestyle, smoking, 

drinking alcohol, vitamin D deficiency and 

caffeine intake (Leng et al.,     ). 

 

 life of the individual can negatively 

affected by osteoporosis as all living activities 

of the individual was deteriorated related to pain 

and increased dependency on other may cause 

social isolation, self-esteem decrease, body 

image changes and depression. Moreover, 

osteoporosis is a serious metabolic bone disease 

to negative effect on economic that causes loss 

of labor, loss of work and use of expensive 

medicine for a very long time and hospital long 

stay (Shahbo et al.,     ). 

 

Women are more likely to develop 

osteoporosis than men for   main reasons, first, 

women normally have a lower peak bone mass 

than men, second, women experience an 

accelerated loss of bone following the hormonal 

changes associated with menopause and third, 

women generally live longer than men so 

women continue to experience the bone loss 

associated with aging for a longer time. Adult 

women have less bone mass than adult men and 

after menopause women initially lose it more 

rapidly than men of comparable age do. 

Consequently women are more prone to 

development of serious osteoporosis. The cause 

of bone loss after menopause is primarily 

estrogen deficiency (Rakel,     ). 

 

Women in young adulthood in particular 

will benefit from being informed about how 

proper nutrition and regular exercise can help 

them achieve optimal peak bone mass. 

Educating these women about what may 

predispose them to a higher risk of osteoporosis 

in later years would benefit all young women. 

once young women are educated on the risks of 

osteoporosis and preventive behaviors, women 

will be able to act on the evidence, which 

suggests that heightening bone mass in young 

women through increased calcium intake and 

increased weight-bearing exercise may help 

decrease or prevent osteoporosis later in life. 

One of the educational programs that effects on 

preventive behaviors and can change behaviors 

is health belief model (HBM). HBM is a 

theoretical framework for this study that is one 

of the theoretical models that explain factors 

influencing healthy behaviors (Kalkim & 

Daghan,     ). 

  

 Community Health Nurses (CHNs) have 

the responsibility to reinforce their professional 

role as advocates for a new generation to take 

charge of their bone health. Indeed, it is argued 

that health promotion and disease prevention 

should be an integral part of nursing practice. 
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CHNs initiated osteoporosis prevention 

programmers for young adults have the 

potential to reduce osteoporosis risk and thus 

prevent or delay the development of the disease. 

Nurses are in a powerful position to change 

attitudes throughout the community on bone 

health, osteoporosis and fracture risk, by taking 

a long term view of bone health from 

conception to older life and using a public 

health approach in a variety of settings, possible 

to provide unified care across a community 

(Riaz et al.,     ).  
 

Significance of the study: 
Osteoporosis is second only to 

cardiovascular disease as a global health care 

problem and medical studies show a    year old 

woman having a similar lifetime risk of dying 

from hip fracture as from breast cancer. In 

Middle East, the burden of osteoporosis in the 

general population is expected to increase and is 

becoming a heavy financial burden. The annual 

incidence rate of osteoporosis fracture in 

women is greater than the combined incidence 

rates of heart attack, stroke and breast cancer. In 

Egypt, based on different studies, it has been 

calculated that       of postmenopausal 

women have osteopenia and       have 

osteoporosis (World Health Organization, 

    ).  
          

 Osteoporosis is considered a major 

health problem in Egypt as      of females 

aged    years and above suffers from 

osteopenia and       of women in the same 

age group suffer from osteoporosis. Egyptian 

women have generally low bone mineral density 

compared to women in western countries 

(Mohamed & Tayel,     ). 

 

Aim of the study: 

    This study aims to evaluate the effect of 

osteoporosis prevention program based on health 

belief model among working women in Toshiba 

factory through:  

-Assessing knowledge of working women 

regarding osteoporosis. 

 - Assessing knowledge about health 

practices of working women regarding 

osteoporosis. 

 

 - Assessing beliefs of working women 

regarding prevention of osteoporosis based on 

health belief model. 

 - Designing and implementing prevention 

program to improve working women's 

knowledge, knowledge about health practices 

and perception towards osteoporosis based on 

health belief model. 

 - Evaluating the effect of prevention 

program on improving working women's 

knowledge, knowledge about health practices 

and perception towards osteoporosis. 

 

Research Hypothesis: 
 Working women's knowledge, 

perception and knowledge about health 

practices will be improved after the 

implementation of prevention program based on 

health belief model than before the program 

implementation. 

. 

Subjects and method: 

Research design: 

    Quasi experimental design was used in 

carrying out this study. 

Setting: 

    The study was conducted in Toshiba Factory 

which is located in Benha City.  

Sampling: 

Simple random sample composed of     

working women that represent     of the total 

number of working women (    ) in the factory 

were recruited according to the following 

criteria: 

 Inclusion criteria: 

 Women age ranged from   -    years. 

 Agreed to participate in the study. 

 Didn't attend any educational program 

about osteoporosis before the study. 
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 Exclusion criteria: 

 Women with disability. 

 Women who loss menstrual period for 

   months or more. 

 Women who have a previous history of 

osteoporosis or genetic early osteoporosis. 
 

Tools for Data Collection: three tools were 

used for data collection. 

Tool I: A structured interviewing 

questionnaire: It was developed by 

investigator, based on reviewing related 

literatures, and written in Arabic language: It 

encompassed three parts:  

Part one: - included the following: 

A. Socio demographic characteristics of women 

such as age, level of education, marital status, 

monthly income, family income, nature of work, 

working hours per day and mean years of work. 

B. Menstrual and obstetric history; included age 

at first menarche, regularity of menstruation, 

number of pregnancies, number of deliveries, 

ovarianectomy, hysterectomy, breast feeding 

practice, contraceptive methods, and number of 

abortion. 

C. Family history; such as osteoporosis, simple 

fracture and kyphosis. 

D. Medical history: about hyperthyroidism, 

bleeding gums and vitamin C deficiency, 

anorexia, gout, diabetes, hypertension, colitis, 

gastritis, kidney diseases & liver diseases. 

Medications such as anticoagulant medication, 

receiving cortisone, anti-inflammatory 

medication, anti-convulsions medication, Lasix 

and chemotherapy 

Part two: included women's knowledge about 

osteoporosis.  

- Scoring system:   

Each item was assigned a score of ( ) given 

when the answer was complete correct answer, 

a score ( ) was given when the answer was 

incomplete correct answer and a score ( ) was 

given when the answer was don’t known  The 

total score of each section was calculated by 

summation of the scores of its items. The total 

score for the knowledge of a participant was 

calculated by the addition of the total score of 

all sections. Women's total knowledge score 

was classified as the following: 

          Total scores of knowledge =    

 Good when total score was     to 

     (>     ). 

 Average when the total score was     

to less than     (  -    ). 

 Poor when the total score was less than 

    (<  ). 

Part three: included reported health practices 

of studied women regarding nutritional habits, 

exercise, exposure to sun, smoking, periodical 

checkup and fall prevention. 

- Scoring system:   

Each procedure has   levels of answers: done, 

and not done. These were respectively scored  , 

 . The scores of the items were summed- up and 

the total divided by the number of the items 

giving a mean score. These scores were 

converted into a percent score. As well as 

women's total practice score was classified as 

following: 

Total scores of practices =    

 Satisfactory when the total score was 

>    (≥   ). 

 Unsatisfactory when the total score was 

less than     (<   ). 

Tool II: Anthropometric measurement tool:  

It involved measurement of weight (measured in 

kilograms) and height (measured in centimeters) 

which were converted into Body Mass Index 

(BMI).  
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Body Mass Index (BMI) = weight (kg) / height 

(m)    

According to (Vohra,     ), classification of 

BMI was used as the following: 

Under weight: BMI = less than      

Normal range: BMI =      to <    

Overweight / pre-obese: BMI =    to <    

Obese class I: BMI =    to <    

Obese class II: BMI =    to <    

Obese class III: BMI >     

Tool III- Osteoporosis Health Beliefs Scale 

(OHBS): 

The OHBS was adopted from Kim et al., (    ) 

and was translated into Arabic language to 

assess beliefs linked to calcium intake and 

physical activities practice; it is a   -item 

including seven subscales for health belief. 

Scoring: 

The OHBS uses a  -point Likert scale to 

rate the items from disagree " " to agree" ". 

The probable range of scores for each subscale 

is   to    with a possible total score ranges from 

   to    . For the five subscales, higher scores 

indicating extremely healthy beliefs. But for the 

two subscales concerning barriers, higher scores 

indicate more negative health beliefs. 

Reliability and content validity of the tools: 

The tools were reviewed for 

comprehensiveness, appropriateness, and 

legibility by an expert panel consisting of three 

experts of faculties nursing staff from the 

community specialties. The panel ascertained 

the face and content validity of the tools. The 

reliability was done by Cronbach's Alpha 

coefficient test which revealed that each of the 

two tools consisted of relatively homogenous 

items as indicated by the moderate to high 

reliability of each tool. The internal consistency 

of knowledge was     , and practice was     . 

The total   -items HBM was     , with 

breakdowns by category: perceived 

susceptibility to osteoporosis was     , 

perceived seriousness of osteoporosis was     , 

perceived benefits to exercise was     , 

perceived benefits to calcium intake was     , 

perceived barriers of barriers to exercise was  

    , perceived barriers to calcium intake was 

    , and health motivation was     . 

Ethical consideration: 

Approvals to conduct the study was 

obtained from the authorized personnel 

concerned the title, objectives, tools; the study 

technique was illustrated to gain their 

cooperation which is needed to allow the 

researcher to meet the studied sample at chosen 

setting. The agreement for participation were 

taken orally before conducting the interview and 

given a brief orientation to the purpose of the 

study. The working women were also reassured 

that all information gathered would be 

confidentially and used only for the purpose of 

the study. No names required on the forms to 

ensure anonymity and confidentiality. They 

were also informed about their right to withdraw 

at any time from the study without giving any 

reasons. 

Pilot study: 

The pilot study was carried out on ten 

percent of the total sample (     female) to test 

the clarity and applicability of the study tool as 

well as the estimation of the time needed to fill 

the questionnaire. No modifications were done. 

Females involved in the pilot were included in 

the main study. 

Administrative design: 

      An official letter signed from Dean Faculty 

of Nursing, Benha University, and sent to head 

of operations group of Toshiba factory to get 

their permission for data collection. The letters 

explained the purpose of the study to seek their 

cooperation before starting the data collection. 
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The agreement and the aim of the study were 

explained to each subject. 

Field work: 

Data collection took place from 

December      to April     , two days per 

week and three subjects in each day at 

conference hall in the factory. Each participant 

was interviewed for   -    minutes using the 

structured interview questionnaire. The 

researcher started an individual interview after 

arranging the suitable time. The aim of the study 

was explained to the subjects in a simple way. 

The researcher weighed each woman 

and measured her height to estimate her body 

index. Weight was measured in kilograms using 

a weight scale. Women were advised to wearing 

light clothes and were weight without shoes. 

The researcher asked subjects not to move or 

touch anything and regularly calibrated the 

scale. Weight was recorded to the nearest     

kilogram. Women's height was measured in 

centimeter (cm) by using a measuring tape. 

Measurement was done while the subject was 

standing without shoes, with her heels, 

shoulders and back in contact with an upright 

wall and the head in a horizontal position. 

Height was recorded to the nearest     cm.  

The researcher implemented the 

program through   phases as the following: 

Assessment phase: In this phase of the 

program, assessed knowledge, health practices 

and beliefs of the studied women through 

collection and analysis of baseline data from the 

filled tools. In this phase the researcher did the 

pre- test. 

Planning phase: The researcher 

identified the important needs for target group, 

set priorities of needs, goals and objectives were 

developed. 

Implementation phase: In this phase 

the researcher implemented the prevention 

program based on health belief model to the 

studied women, they were divided into ten 

groups, and each group consists of    subjects, 

the program was divided into six sessions, each 

session lasted   -    minutes and immediately 

did the post – test. 

 First session: at the beginning of the first 

session, an orientation to the program, 

introduction about functions and content of 

bones and definition about osteoporosis, 

taking into consideration the use of simple 

language according to the educational level. 

Discussion, motivation and reinforcement 

during session were used to enhance 

learning. Each session started by summary 

about the previous session and objectives of 

new topics. 

 Second session: covered types of 

osteoporosis, susceptibility to osteoporosis 

(risk factors), signs and symptoms and 

health beliefs items. 

 Third session: covered controllable and 

uncontrollable risk factors, methods of 

diagnosis and complications of osteoporosis 

(severity or seriousness). 

 Fourth session: covered role of nutrition in 

preventing osteoporosis, benefits and 

barriers of diet and following dietary 

recommendations. 

 Fifth session:  train women to choose 

healthy diet, make exercise. It included 

video instructions about exercise and sun 

exposure. Also role play in problem solving 

situation were used to solve calcium 

intake& exercises barriers.  

 Six session:  covered ideal body mechanics. 

Also women were shown slides of pre & 

post photos of patient bone to increase their 

perception of susceptibility.  

Teaching methods: 

 Lecture/ discussions 

 Demonstration and re-demonstration 

 Presentation 

Media: 

 Pictures and data show. 

 Handout prepared by the researcher. 

 colored posters and videos. 
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Evaluation phase: after implementing 

the program, the researcher applied the post- 

test immediately to evaluate the knowledge 

acquired. Evaluation was done by using the post 

–test questionnaire which was the same formats 

of pre- test in order to compare the change in 

the studied subjects' knowledge, practices and 

their perception immediately after the 

implementation of the program.  

Statistical Analysis:  

Statistical presentation and analysis of 

the present study data were carried out, using 

mean and standard deviation, Chi-square, paired 

t- test, Z- test and linear correlation Coefficient 

by using the Statistical Package for Social 

Sciences (SPSS) version   . Significant levels 

were considered as follows: 

P    <              Not significant 

P   >     *         Significant 

P    >       **    Highly significant 
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Result:  

 

Table ( ): Frequency distribution of the studied women regarding    their general 

demographic characteristics, (n=   ). 

 

 

 

 

 

 

 

 

 

 

 

 

Table ( ) shows that,     of the studied women aged from    to less than    

years old with the mean age       ±     .     of them were married. Concerning 

educational level,     of the studied women had secondary education while     of 

them had university education. Income was not enough for     while enough for 

only    .  

  

general-demographic characteristics % 

Age / years : 
          - 
          - 
          - 
          - 
          - 

Mean ± SD 

 

 

      
      
      
      
      

      ±      

Educational level: 

        Basic education 
        Middle education 
        University education 

      
      
      

Marital status: 
        Single 
        Married 
        Divorced 

     
      
     

Monthly income: 
        Enough and save 
        Enough only 
        Not enough 
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Figure ( ): Frequency distribution of studied subjects regarding family size 

 

 Figure ( ) clarifies that     of the studied subjects had three to five family 

members. 
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Table ( ): Percentage distribution of the studied women according to menstrual and 

obstetric history, (n=   ). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table ( ) shows that     of studied women had their menarche at age   -    

years; about     of them had regular menstruation and only    has ovarianectomy. 

Concerning number of pregnancies,     of the studied women were pregnant  -  

times; while     of them had  -  pregnancies. In relation to number of deliveries, 

    of women delivered  -  times,     of them fed their baby mixed (breast and 

bottle feeding) and     of them fed their baby for   -   months. According to the 

Reproductive health data % 

Age at menarche (years): 

  -   

  -   

 

      

      

Regular menstruation: 

Yes 

No 

 

      

      

Remove the ovary or both:         
Yes 

No 

 

     

      

Number of pregnancies: 

Non  

Gravida   -   

Gravida   -   

Gravida above    

 

     

      

      

     

Number of deliveries: 

Non  

Parity    -   

Parity    -   

Parity above     

 

     

      

      

     

Feeding types: 

Exclusive breast feeding 

Bottle feeding 

Mixed (breast and bottle feeding) 

 

      

     

      

Duration of feeding:  
>  months  

 -   months 

  -   months 

  -   

 

     

     

      

     

Method of contraception: 

Non 

IUD 

Injection 

Capsules under the skin 

Pills 

more than one method 

 

     

      

     

     

      

     

Number of abortions: 

Non  

 -  

 -  
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number of abortions,     of the subjects reported no abortion while     of them 

had  -  abortion.  Regarding to method of contraception,     of studied women 

used intrauterine devices (IUD).   

Figure ( ): Percentage distribution of the studied women regarding their family 

history of osteoporosis, simple fracture and kyphosis, (n=   ). 

 

 

Figure ( ) clarifies that   ,    and    respectively of studied women had 

family history of osteoporosis, simple fracture and kyphosis respectively. 
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Figure ( ):  Percentage distribution for total knowledge scores regarding 

osteoporosis among the studied women pre & post the prevention 

program implementation (n=   ). 

 

 

Figure ( ) shows the comparison between the pre – post total knowledge score 

of studied women. In the pre prevention program     had poor knowledge, after 

the implementation of the program, only    had poor knowledge. Regarding to 

average knowledge at the pre prevention program     decreased to     post 

program. While    of studied women had good knowledge at the pre prevention 

program increased to     at post program. There was highly statistical significance 

improvement between pre and post total knowledge score. 
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Figure ( ):  Percentage distribution for total reported health practices scores among 

the studied women pre & post the prevention program implementation (n=   ). 

 

Figure ( ) illustrates that, the total scores of practices among the 

studied women was satisfactory for     of them before the program 

implementation and increased to     after the program implementation of 

prevention program. 
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Figure ( ): Percentage distribution of the studied women according to their body   

mass index (BMI) (n=   ). 

 

Figure ( ) Clarifies that     of studied women were overweight,     of them 

were ideal weight, and    % of them were obese class I while only    of them were 

underweight and obese class II. 
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Table (3): Average mean score of osteoporosis health belief scale (OHBS) pre- & post 

prevention program (n=   ). 

 Paired t test  

* Statistically significant difference (P ≤     ).      ** Highly statistically significant difference (P ≤      ). 

 

Table (3): Shows the average scores of the items of osteoporosis health belief 

scale pre- & post program. The average scores of susceptibility to osteoporosis, 

seriousness, benefits of exercise, benefits of calcium intake and health motivation 

were significantly increased post- program compared to the scores pre- program 

(P=     ). While the average score of barriers of exercise and barriers to Ca intake 

were significantly decreased after the implementation of prevention program as (p= 

     ). 

 

 

 

 

 

 

Items 
Pre- intervention Post- intervention  

Paired t test 
Mean ± SD Mean ± SD 

Susceptibility      ±            ±      t=       ,  P     ** 

Seriousness       ±            ±      t=       ,  P     ** 

Benefits  of exercise       ±            ±      t= -     ,  P     * 

Benefits  of Ca intake       ±            ±       t = -     ,  P     ** 

Barriers of exercise       ±           ±        t=       ,  P     ** 

Barriers of Ca intake       ±           ±      t=       ,  P     ** 

Health motivation      ±            ±      t=       ,  P     ** 
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Table ( ): Relations between the studied women's total health belief scores & their 

general-demographic characteristics (n=   ). 

* Statistically significant difference (P ≤     ).                ** Highly statistically significant difference (P ≤      ). 

 Table ( ) shows that there was statistically significant difference between studied 

women's total health belief and age, educational level, monthly income and type of work 

(p=     ). 

 

Socio-demographic 

Characteristics 

Total health belief  
Chi –Square 

Before- program (%) After- program (%) 

X
 
 P-value 

Good 

 

Average 

 

Poor 

 

Good  

 

Average 

 

Poor 

 

Age / years      
 

          * 

  -                             

  -                
              

  -                
               

  - 

  - 

     

    

    

    

     

     

     

    

    

     

    

     

Educational levels 
     

 

 

     

 

     ** 

Basic Education                             

Middle Education                                  

University Education                             

Marital status       
 
 

    

     

              

Single                       

Married                          

Divorces                      

Monthly income   
    

 

     

     

     
 

     

 

     ** 

Enough and save                       

Just enough                          

Not enough                          

Type of work      
 

     
 

     

 

     

 

 

     ** 
Administrative work      

 

                   

Need physical exertion 
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Table (5): Correlation between studied women's total knowledge, practices and 

their total health belief (n=   ). 

 

  

           

           Items 

Total Knowledge Total Practices 

Pre- program Post- program Pre - program Post- program 

r p-value r p-value r p-value r p-value 

 

Total health belief  

 

     

 

     ** 

 

     

 

     ** 

 

     

 

     

 

     

 

     * 

* Statistically significant difference (P ≤     ).      ** Highly statistically significant difference (P ≤      ). 

 

Table ( ) shows that there was a positive statistically significant correlation 

between studied women's total knowledge and their total health belief pre & post- 

program (p=     ). On the other hand, there was statistically significant positive 

correlation between studied women's total practices and their total health belief 

post- program (p=     ) compared with pre- program there was insignificant 

correlation (p=    ).  
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Discussion: 

Bone mass and bone density 

increase the most during childhood and 

adolescence in both sexes, and usually 

peak bone mass is maximize d by the age 

of   . For most women, bone mass 

remains stable until menopause, when the 

loss of estrogen in conjunction with aging 

is associated with a decline in bone 

mineral density. Young adults can 

increase their peak bone mineral density, 

promote long-term bone health, and 

reduce the risk of disease later in life by 

following a well-balanced diet including 

calcium-rich food, physical activity and 

health lifestyle practices. Therefore, 

young adults are a targeted group for 

osteoporosis prevention. If young adults 

maximize their bone density, this can 

prevent or delay the development and 

severity of osteoporosis (McLendon & 

Woodi,     ). 

Knowledge alone doesn’t 

necessarily influence health behavior; 

thus, the current study assessed the health 

beliefs of women towards osteoporosis as 

important factors in influencing 

behavioral change in disease- prevention 

programs. The model used in the current 

study was HBM that represents a 

conceptual framework to help explain 

why individuals engage in health 

promoting behaviors. The model asserts 

that to plan a successful educational 

intervention, there should be knowledge 

about the target group's perceptions 

regarding susceptibility, severity of the 

condition, benefits of taking certain 

actions to reduce the risk, barriers (e.g., 

costs of the advised action)and cues to 

action are required. Moreover, this model 

of behavioral change assists in 

determining which beliefs an individual 

must possess to make behavioral changes 

for the benefit of the health (Young et al., 

    ; Hazavehei et al.,     ). 

This study aimed to evaluate the 

effect of osteoporosis prevention program 

based on health belief model among 

working women in Toshiba factory. HBM 

was expected to be effective method for 

enhancing the preventive health behaviors 

about osteoporosis evidenced by 

significant improvement in the women's 

knowledge level, significant improvement 

in the women's health practices, and 

significant change in the women's health 

beliefs about osteoporosis. 

According to socio-demographic 

characteristics of the studied women, the 

current study revealed that slightly more 

than one third aged from    to less than 

   years with the mean age of       ± 

     (table  ). This coincided with the 

study of Aboushady et al. (    ), who 

studied "Effect of organized educational 

sessions on women's knowledge and 

perception toward the risk factors for 

osteoporosis in Shaqra governate, 

kingdom of Saudi Arabia", and reported 

that the mean age of the studied women 

was       ±   .  . Also the present study 

findings disagreed with El-Tawab et al. 

(    ), who studied "knowledge of 

osteoporosis among women in Alexandria 

(Egypt): A community based survey", and 

found that the mean age of studied women 

was       ±      (range from   -   

years). This may be related to age 

considered as risk factor for osteoporosis 

and this difference may be due to sample 

selection, since El- Tawab selected 

women at or above    years old (peri and 

postmenopausal). 

Regarding the educational levels of 

studied women, the present study revealed 

that, more than three fifths of the studied 

women were secondary education and 

more than one fifth were university 

education (table  ). The present study 

finding contradicted with Abd El Hameed 

et al. (    ), who studied "Evaluation of 

health education intervention program for 

female employees towards osteoporosis, 

in National Research Center in Egypt", 

and found that postgraduates represented 

the highest percentage (     ) followed 

by highly educated group (     ) then 

the middle education (   ). This may be 
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due to the education is not a criterion for 

selecting female employees in the factory.  

The present study showed that the 

majority of the studied women were 

married. This is in agreement with Deo et 

al., (    ) who studied "women's 

attitudes and health beliefs toward 

osteoporosis screening in a community 

pharmacy". This study found that the 

majority of the sample was married. 

Regarding to income, the current 

study showed that approximately two 

third of the studied women, their income 

wasn’t enough and slightly more than one 

quarter had enough income (table  ). The 

present study findings disagree with 

Elsabagh et al. (    ), who studied 

"Osteoporosis knowledge and health 

beliefs among employees of Tanta 

University", and found that around half 

(     ) had enough but not saving 

income.   

As regards to family size, the 

present study clarified that more than 

three quarters of the studied women had 

three to five family members (figure  ). 

This finding was supported by Shobeiri et 

al. (    ), who studied " Effect of 

nutritional counseling based on health 

belief model for osteoporosis prevention 

in women: a quasi-experimental research", 

and stated that the majority of the sample 

had four family members.   

As regards age of menarche, the 

current study showed that more than three 

quarters of studied women had their 

menarche at age   -    years old (table  ). 

This finding was supported by Amen 

(    ), who studied "The lifestyle of 

female students in relation to osteoporosis 

prevention at Alexandria University", and 

found that the majority of sample had 

their menarche between   -    years old. 

This may be due to the average age of 

menarche is   -   years old and any 

abnormal absence of menstrual period is 

considered risk factor for osteoporosis.  

As regards number of pregnancy 

and abortion, the present study showed 

that slightly more than half of the studied 

women had  -   Gravida and less than 

three quarters didn’t expose to abortion 

(table  ). This finding was in the same 

line with Banyard & Hayes (    ), who 

studied" Osteoporosis and childbearing 

period in new England", found that more 

than one third had  -   Gravida and more 

than two thirds of the sample didn’t 

expose to abortion. This may be due to 

high levels of sex hormones during 

pregnancy stimulate a greater absorption 

of calcium from the gastrointestinal tract 

and a greater uptake by the bones and this 

consider risk factor for osteoporosis. The 

pregnant women must be given calcium 

and vitamin D to compensate loss. 

Concerning method of contraception 

used by studied women. The present study 

showed that slightly more than half of 

studied women used Intra-Uterine Device 

(IUD) (table  ). This result was 

inagreement with El-Zayat (    ), who 

studied "Effect of health education 

intervention for female employees 

towards osteoporosis", found that half of 

the women used IUD.  

As regards to family history, the 

current study showed that the minority of 

the studied women had family history of 

simple fracture, kyphosis and osteoporosis 

(figure  ). The present study was 

supported by Amen (    ), who found 

that the minority of the studied sample 

had family history of diagnosed 

osteoporosis. Also this finding was 

contradicted with Abd El Hameed et al. 

(    ), who found that the majority of the 

sample didn’t have family history of 

simple fracture and pelvis fracture and 

about one fifth had past family history of 

osteoporosis. This may be due to family 

history consider risk factor for 

osteoporosis.  

Regarding comparison between the 

pre and post total knowledge score of 

studied women, there was statistical 

significant improvement in the post total 

knowledge score, half of the studied 

women had poor knowledge score pre- 
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program while in post program the 

minority had poor knowledge. Also pre- 

program, the minority had good 

knowledge while in post program, nearly 

three quarters had good total knowledge 

score (figure  ). This finding was in 

agreement with Zareban et al. (    ), 

who studied "Prediction of osteoporosis 

preventive behaviors through the use of 

the health belief model (HBM), Iran", 

stated that there was a significant 

difference between the mean score of 

knowledge before and after the 

intervention and the knowledge of the 

subjects significantly increased after the 

intervention. Also was in agreement with 

the study results of Senosy & Elareed 

(    ), who studied "Impact of 

educational intervention on osteoporosis 

knowledge among university students in 

Beni-Suef, Egypt" and stated that after 

interventional health education, the level 

of osteoporosis knowledge of students 

was significantly improved. This may be 

due to the prevention program had great 

role in improving total knowledge of the 

studied women. 

concerning the dietary habits among 

studied women pre & post prevention 

program implementation, the current 

study showed that there was a statistical 

significant improvement in the post 

prevention program than that of the pre 

prevention program where the studied 

women reported increased food rich in 

calcium as dairy products, eggs, vegetable 

protein, fiber and decreased salt, pickles 

and food rich with fat (table   ). The 

present study findings supported by 

Riberiob et al. (    ), who studied 

"Women's knowledge and practices 

regarding the prevention and treatment of 

osteoporosis, Canada" to assess women's 

knowledge and practices pre & post 

intervention, and found improvement in 

dietary habits in post intervention. This 

may be due to the lower consumption of 

dairy products among the studied women 

can be explained by the lower level of 

family income preventing women from 

consumption of dairy products at regular 

basis. 

As regards physical exercise 

performed by studied women pre and post 

prevention program implementation.  The 

present study showed that physical 

exercise of the studied women was low 

where less than three quarters didn’t 

perform physical exercise pre-program as 

walking the commonest form of exercise. 

After the implementation of program, 

there was significant increase in the 

physical exercise performed by the 

studied women (P     ) (table   ). This 

finding was consistent with Fahim et al. 

(    ), who studied "An interventional 

study for osteoporosis prevention among 

female employees of faculty of medicine, 

Ain shams university", reported that 

slightly less than three quarters of study 

subjects rarely perform physical activity 

and there was significant increase in the 

physical activity performed by the 

participants after the education 

intervention (p=     ). This may be due 

to the studied women were too busy to 

spare time for exercise, have no place to 

exercise and lack of social support to 

exercise.   

Regarding total practices of the 

studied women, the current study revealed 

that the total scores of practices among the 

studied women before the program 

implementation was satisfactory for one 

third of them and after the program 

implementation majority had satisfactory 

practice score (figure  ). The findings of 

the current study were in agreement with 

Gamal & Rashed (    ), who found that 

there was a statistically significant 

difference between practices, score 

regarding osteoporosis in pre-post 

implementing the systematic health 

education.  

Regarding body mass index (BMI), 

the current study showed that a minority 

of the studied women were underweight, 

obese class II and obese class III, more 

than one quarter was ideal weight, half 

were overweight, less than one fifth were 
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obese and the mean BMI was        ± 

     . This finding is supported by 

Frisancho et al., (    ) who studied 

"relationship of body composition with 

bone mineral density in northern 

American women by body mass index 

levels". This study found that more than 

one quarter were ideal weight, more than 

one third were overweight, about one 

quarter were obese, also the minority were 

under weight and extreme obese. While, 

this finding was not in the same line with 

Coleman et al., (    ) who studied 

"prevention of osteoporosis: strategies for 

optimizing peak bone mass"; found that 

more than two thirds were overweight and 

more than one quarter was obese. Also 

this finding contradicts with Osman, 

(    ) who studied "assessment of 

osteoporosis KAP among women in Assir 

region, Saudi Arabia"; found that the 

mean body mass index of the studied 

women was    kg/ m . From the 

researcher point of view, this may be due 

to low body mass index is associated with 

increased risk of osteoporosis. 

 

Regarding osteoporosis health 

beliefs, the current study results revealed 

that the average mean scores of 

susceptibility to osteoporosis, seriousness, 

benefits of exercise, benefits of calcium 

intake and health motivation were 

significantly increased after program 

compared to the scores before program. 

These results could be reflecting that the 

most of women were believed that 

osteoporosis would significantly affect 

their lives and the high score seems to 

imply that young adults understand the 

benefits of calcium intake (table   ). 

These findings were in accordance with 

Ghaffari et al. (    ), who studied 

"Effect of health belief model based 

intervention on promoting preventive 

behaviors about osteoporosis among 

students of female middle schools in 

Isfahan, Iran", stated that pre-intervention 

perceived susceptibility scores of females 

was moderate, meanwhile there was an 

increase in the perceived susceptibility 

which found significantly increase in 

perceived benefits physical exercise and 

the calcium intake. Additionally, study 

results supported by Jeihooni et al. 

(    ), who conducted study to evaluate 

"Effects of an osteoporosis prevention 

program based on health belief model 

among females, healthcare centers of 

Fasa. Iran", reported that intervention 

could significantly affect the female's 

beliefs about osteoporosis in all domains 

of the HBM. Consequently, the perceived 

susceptibility, seriousness, benefit of 

preventive health behavior for prevention 

of osteoporosis was significantly 

increased, while the perceived barriers 

were significantly decreased.  

As regards relation between studied 

women's total health beliefs scores and 

their socio-demographic characteristics, 

the present study showed that there was 

statistically significant relationship 

between studied women's total health 

belief and age, educational level, monthly 

income and type of work p=      (table 

  ) . This finding supported by Al-

Muraikhi et al. (    ), who assessed 

health beliefs about osteoporosis among 

women attending primary health care 

centers in Qatar, found that there was 

statistically significant difference between 

the overall mean health beliefs score and 

the socio-demographic characteristics of 

the participating women as age and the 

level of education (P<     ). This may be 

due to the general characteristics play an 

important role in health beliefs of the 

studied women. 

As regards correlation between total 

health belief and total knowledge and total 

practices of the studied women. The 

present study revealed that there was a 

positive statistically significant correlation 

between studied women's total 

knowledge, total practices and their total 

health belief post- program (p=     ). 

This finding was in agreement with Jalili 

et al. (    ), who studied "Knowledge, 

attitude and preventive practice of women 
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concerning osteoporosis". The study was 

composed of     women in Kerman city; 

this study showed that there was a 

significant relationship between women's 

practices score and the score of their 

knowledge and attitude especially 

perceiving a high degree of barrier to 

preventive action. This may be due to 

good knowledge reflected with 

satisfactory practices and good health 

belief.  

Conclusion 

prevention program based on health 

belief model had significantly increased 

the knowledge, improved health practices 

and enhancing the health belief for 

prevention of osteoporosis among the 

studied women in the factory.  

Recommendations: 

According to results of the 

current study, the following suggestions 

are recommended: 

 )  Conducting health education about risk 

factors and consequences of osteoporosis 

should be started early as possible. 

 ) Applying comprehensive interventions 

on the benefits and barriers calcium intake 

and the use of other behavioral 

modification theories. 

 )  Doing further research to study the 

correlation between demographic 

characteristics and behavioral, social 

barriers in calcium intake in different 

cultural contexts. 
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